INTRODUCTION
In recent years food policy analysts have recognized that the normal course of development will not close the nutritional deficits of the lowest income groups in developing countries. While growth-and supplyoriented policies may increase the aggregate supply of nutrients, there is no guarantee that these nutrients will remedy the nutritional deficits of at-risk groups. The policy option of implementing general food price subsidies aimed at protecting consumers from high food prices entails high costs either for fiscal outlays or for producer disincentives. Thus, support has been growing for target-group-oriented policies which have the purpose of increasing the nutrient consumption of atrisk groups. To have a positive impact on the in take of a given nutrient by low-income groups, a commodity must contain the nutrient in adequate amounts and must be targeted specifically to those groups. Moreover, the kinds of commodities in which nutrients are made available, as well as the variations in demand behaviour among consumer groups, must be considered in formulating nutrition policies [31, 39] .
The nutritional impact of food policies depends, to a great extent, on how both supply and demand influence household food consumption behaviour and which households-whether poorly nourished or notare reached by the policies. This study uses Philippine income-stratum-specific demand parameters to estimate the potential impact of food market intervention policies, such as price subsidies, income transfers, and targetgroup-oriented policies; it also estimates the treasury costs of target-group-oriented policies with the aim of ranking them in terms of cost-effectiveness. 
FOOD SUPPLY AND NUTRITION IN THE PHILIPPINES
The importance of the agricultural sector in the Philippine economy and its critical role in the national food supply cannot be overestimated. According to a comprehensive study of the Philippine agricultural sector by C. C. David [11] , despite the strong bias toward industrialization in the post-war development strategy' agriculture still dominates the economy, employing about 50 percent of the total labour force and contributing nearly 30 percent of the net domestic product ( fig. 1 ). Between 1955 and 1980, agriculture in the Philippines grew at a rate similar to that of other Association of South-East Asian Nations (ASEAN)countries but about 4 percent higher than that of other middle-income countries. On the other hand, the Philippine manufacturing sector, posting a growth rate of 6 to 7 percent, grew more slowly than that of other ASEAN countries.
The growth rate of the Philippine agricultural sector increased from the mid 1960s and into the 1970s, surpassing the growth rate of manufacturing in the mid 1970s, when a marked slowdown in the latter occurred.
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The effects of food price The agricultural sector also seems to have performed well relative to the manufacturing sector in the late 1970s, despite the second oil price shock and the world-wide recession, which caused a sharp drop in world prices of the major agricultural export commodities (table 1) [11] . An economic crisis occurred in 1983, and restrictions on imports of the intermediate goods needed for manufacturing caused the industrial sector to stagnate. The government recently expressed a renewed, if belated, interest in the agricultural sector as the basis for balanced agro-industrial development.
Although the proportion of food crop production to total crop production has increased from about 69 percent in 1972 to 74 percent in 1983 (table 2), the food sector's performance in the 1980s has lagged behind that of the 1970s, posting negative growth rates from 1980 to 1981 and 1982 to 1983. Total crop production has also fallen by about 9 percent from 1982 to 1983. While growth in rice production has accelerated since 1966 with the introduction of the modern seed-fertilizer technology and the expansion of irrigated land area (table 3), and the Philippines was able to generate a small production surplus and minimal rice exports in 1978,2 the country has suffered setbacks in rice production in recent years. In 1984, because of the prolonged effects of the 1983 drought and the insufficient supply of farm inputs caused by import restrictions, the rice production growth rate in the first quarter slowed down, bringing the rice inventory of the National Food Authority and other commercial sources to around 327,500 tonnes. To increase the country's buffer stock, the government imported 150,000 tonnes of rice in June. The Philippines, therefore, has reverted to its position as an importer after being a marginal exporter of rice in the late 1970s.
With respect to export crops, coconut output expanded rapidly in the 1970s. There was also a shift in land use from grains to exportable crops after the 1962 devaluation [48] , which explains in part the remarkable increase in other food crops from the mid 1960s onmainly bananas and pineapples, and, in recent years, coffee and mangoes for export [11] . The shift from food grain to export production has its nutritional implications, for even if the aggregate supply of nutrients has increased, these will not necessarily be consumed domestically. We note only in passing that whether this development will improve nutritional status depends on whether export crop production will generate higher incomes for deficit groups and whether income increases will be spent on food.
Food Balance Sheet (FBS) data from the National Economic and Development Authority indicate the available supply of calories and protein per person per day for the whole economy from 1953 to 1984 (fig. 2) [28, 29] . The FBS data include domestic production of food, imports minus exports, inventories at the beginning and at the end of each year, food products used for seed, animal feed, industrial and other non-human consumption purposes, and an allowance for waste. Table 4 seems to indicate that the country has achieved relative self-sufficiency: for the 1971 to 1978 period and for the years 1980 and 1981 the average per capita supply of calories and protein is greater than the recommended daily allowance IRDA) for protein and the estimated average energy requirement (AER).
However, FBS data and trends in aggregate nutrient availability should not be interpreted to signify food self-sufficiency for the following reasons. First, the actual amounts of protein and calories needed to meet nutritional standards would be much higher than the per capita averages if one considers the inequality in the distribution of income and food. Mangahas [25] suggests that a safety margin of at least 25 percent is necessary to compensate for inequalities in the distribution of food. Second, the rate of improvement in aggregate nutrient availability has fluctuated through time. While average per capita food supply exhibited a general upward trend from 1953 to 1978, the rate of improvement has not been constant. There was an acceleration up to 1965, followed by a deceleration from 1966 to 1972. From 1972 to 1974 there was a sharp increase in total nutrient availability per capita, probably associated with the government's massive rice production programme, and then a deceleration. The absolute level, however, has increased from 1953 to 1978. Unfortunately, more recent data show a decrease in per capita nutrient supply from 1980 to 1981, although the latter is higher than the 1978 level. The recent decreases in food production and per capita nutrient supply lead one to question the Philippines' attainment of its food self-sufficiency objective.
Food consumption and nutrition indicators from the Ministry of Agriculture Special Studies Division (MA-SSD) surveys and the nutrition surveys of the Food and Nutrition Research Institute (FNRI) reveal that food consumption and nutrient intake have been inadequate, particularly for low-income households [1, 18, 36) . Results from the 1982 FNRI survey, for example, indicate that the average adequacy of calories was 89 percent, with reference to an estimated average energy requirement (AER) of 2,032 kcal per day. Protein intake was almost 100 percent of the recommended daily allowance (RDA) of 51 grams per day. While the average figures reveal that food energy was not sufficient in the aggregate, the actual picture is much worse, since the average figures do not consider the unequal distribution of calorie and protein intakes between households and within households. In countries characterized by great inequalities in income, it is possible to have a high incidence of under-nutrition even though the average level of nutrient intake is almost adequate. For the 1982 data, for example, 34 percent of households had an energy intake that was less than 80 percent adequate, a 5 percentage-point decrease from 1978.
The MA-SSD surveys, although not primarily intended as nutrition surveys, provide us with a picture of consumption patterns through time. Quarterly average per capita rates of use from 1970 to 1980 for energy-rich commodities are shown in figure 3. This figure indicates substitutability of rice and corn, demonstrated where abrupt fluctuations were observed during the food crises from 1972 to 1973. However, average per capita consumption of wheat, sugar, and cooking oil generally declined from 1970 to 1980 [36] . The declines in sugar and oil consumption are a bit surprising at first glance, since these are Philippine export crops. However, since production is primarily for the export market, it may be that coconut and sugar trading institutions are more concerned with the external rather than the domestic market. For example, Lim notes that the coconut sector has not been very supportive of the scheme to implement domestic subsidies on coconut oil, which are aimed at increasing consumption of fats and oils by those in need [22] .
Regalado also presented data trends in the consumption of body-building and regulating foods ( fig. 4 ) [36] . The seasonality of fruit and vegetable supplies probably accounts for the unstable trends in fruit and vegetable consumption. What is disturbing is the downward trend in the consumption of bodybuilding foods from 1970 to 1980. The decreasing trends in consumption may be attributed to the rising general price level (CPI) for all foods, which has been singled out by Bautista as accounting for more than one-half of the overall inflation rate in the post-war period [2] . Although the average annual rate of population growth was fairly stable from 1970 to 1980, the average growth rate of the CPI has exceeded the growth rate of income since 1970, except for 1975-1976 [36] . The erosion of purchasing power no doubt has implications for the nutritional status of the population.
In the next section, we present the framework of a model that can be used to estimate the effects of price and income policies on the nutritional status of different income groups.
FIG. 3. Average annual per capita rates of use, energy-rich food commodities, 31 surveys, Philippines, 1970-1980, after Regalado [36]

A MODEL FOR ESTIMATING THE NUTRITIONAL EFFECTS OF FOOD POLICY
This study used a partial equilibrium, market equilibrium displacement model that extended the work of Perrin and Scobie, generalizing it to cover more income strata [30] . The purpose of the model is to estimate the nutritional effects of food market intervention policies using an income-stratum specific demand elasticity matrix. Extensions of the model are used to calculate cost equations for target-group-oriented policies; the derivations can be found in Quisumbing [33] .
This section is divided into two parts. The first introduces the general framework of the model while the second presents the demand elasticity estimates to be used in the simulations.
The Model
Using figure 5 , suppose that increasing the quantity of food consumed (Q) from Q to Q' is desired. Any of the following three kinds of policies might be suitable for this purpose. The effects of food price 1. Policies designed to shift supplies to the right (from S to S'). Agricultural production policies fall into this category and include (a) public investment in agricultural research, which generates new information and techniques; (b) public investment in rural infrastructure; and (c) direct subsidies of agricultural inputs. Food importation, while augmenting domestic supply, may be used more often as a price stabilization mechanism, in which case it would fall into the third policy classification.
FIG. 4. Increased food consumption via a supply shift (S), a demand shift (D), or a market wedge (W)
2. Policies designed to shift demand to the right (from D to D'), such as direct income transfers, certain types of food stamp programmer, and nutritionoriented consumer education programmer. 3. Policies that affect prices or that drive a subsidy or wedge between the producers' price and the consumers' price. For example, with a market wedge of W. producers would receive P 1 , while consumers would pay P 2 . These include simple food stamp plans, ration shops, and premiums paid to producers.
To analyse food policies, the model requires the specification of supply shifts, income (or foodbudget) transfers, and price subsidies as exogenous parameters in each simulation, while demand elasticity matrices from each of the income stratafour in the case illustrated in table 5-constitute the core of the model. The model simulates the price and quantity equilibrium displacement effects of supply shifts, income transfers, and price subsidies. Given the nutrient content of these commodities, we can estimate the effect of these policies on equilibrium nutrient intake. In particular, the model incorporates the possibility of differential response across income groups, and thus provides a means for estimating the distributional effects of food policies. In order to evaluate the cost-effectiveness of food policies aimed at increasing calorie consumption of the lowest income group, treasury costs are expressed as a function of the desired calorie gain of the lowest income group. The estimated costs then provide a basis for ranking such policies on the basis of cost-effectiveness.
Demand Elasticity Estimates
Income-stratum-specific demand elasticity estimates were obtained for four income groups from the 1978 Nation wide Nutrition Survey data of the Food and Nutrition Research Institute [14] . The 1978 Nation wide Nutrition Survey covered 2,800 households in all regions except Regions IX and XII of Mindanao. The data from the Food Consumption Survey, consisting in part of the results of a one-day food-weighing conducted by trained nutritionists, contained information on the consumption and cost of 146 commodities, in the form of weight as purchased, weight of the edible portion, and weight of the net intake.5 Each commodity had its corresponding equivalent for calories, protein, vitamin A, iron, and other nutrients. This data set also provided information on socio-economic factors of the four income groups, such as education and per capita income, fertility and health practices, type of livelihood, and extent of home production.
For the purpose of obtaining income-group-specific estimates, the sample of 2,800 households was divided into four subgroups on the basis of per capita income quartiles. A summary of selected sample characteristics is presented in table 5. The lowest income quartile, with an average income of 190 Philippine pesos per capita, also had the lowest daily per capita intake of all four nutrients (calories, protein, iron, and vitamin A), accounting for only 78 percent of the estimated average energy requirement (AER) for calories, 85 percent of the RDA for protein, 80 percent of the RDA for iron, and 52 percent of the RDA for vitamin A. The low calorie intake of the lowest income group was a cause for concern. The Food and Nutrition Research Institute (FNRI) has set a minimum energy adequacy level at 80 percent of the AER, and the sample results indicated that, on average, at least 25 percent of the sample had a food energy level below this value. The estimate for those with a belowminimum energy level in this sample was 38 percent. The low food energy level implied that protein was not being utilized for bodybuilding requirements, but was being used to provide energy for the body's needs.
Nutritional status improved in the second quartile, with an average per capita income of 490 Philippine pesos. Calorie intake was 87 percent of the AER, protein 101 percent of the RDA, iron 94 percent of the RDA, and vitamin A 65 percent of the RDA. In the third and the fourth quartiles nutrient intakes were close to the AER and RDAs for all nutrients, except for vitamin A in the third quartile. Demand elasticities were estimated for each income group using individual double-log commodity-bycommodity demand functions of the form: Food budget rather than income was used as an explanatory variable for two reasons. First, income data in the 1978 FNRI survey were severely understated, and thus income elasticities estimated from understated income data might not be reliable. In addition, we did not know whether the degree of income understatement differed across income classes. Since this survey was designed primarily for nutrition purposes, food expenditures were more accurately measured than incomes. Second, it was possible to formulate the demand for food as a function of only two factors: the budget allocation to the food subgroup and food prices. This formulation was dependent upon the assumption of weak separability in the utility function, i.e. that the marginal rate of substitution within the food group was not affected by the value of consumption outside the food group. Having made this assumption, we have obtained price, cross-price, and food-budget elasticities. The food-budget elasticities were converted into income elasticities by multiplying the former with the elasticity of food expenditure with respect to income. A more detailed discussion appears in a later section.
The equations were first estimated using ordinary least squares (OLS) with all the food prices and total food cost as independent variables. Insignificant explanatory variables were dropped in the next round, and homogeneity restrictions were tested. Where restrictions held, i.e. if the sum of price, cross price, and food-budget elasticities was not significantly different from zero, the equation was estimated as a system, including empirically valid restrictions and dropping the equation for miscellaneous products to avoid singularity of the variance-co-variance matrix. Demand parameters for miscellaneous products were eventually computed using the OLS estimate for the food-budget elasticity and Cournot aggregation and homogeneity for the price and cross-price elasticities. The complete seemingly unrelated regressions (SUR) estimates are not presented in this article but are available upon request from the author. a. Estimates are statistically significant at alpha = 0.05, except for those marked "ns" (not significant).
FOOD-BUDGET ELASTICITIES
The food budget entered the food-demand function as a substitute for income, assuming a separable utility function. Preliminary results for the income elasticities indicated that, while these were close in value to previous Philippine estimates, the income elasticity estimates were mostly insignificant [35] . The food-budget elasticities, on the other hand, were mostly significant, the exceptions being corn in quartiles III and IV and green leafy and yellow vegetables in quartile IV (table 6) .
As expected, food-budget elasticities varied across commodities. Starchy roots, rice, and corn had lower elasticities compared to the more expensive wheat-based cereal products. Likewise, fish and sea-foods were, in general, less food-budget-elastic than poultry, milk, eggs, and meat, in that order. A monotonic decline in the food-budget elasticities was shown for rice, sugars, and fish. An increase and then a decrease was exhibited by dried beans, other fruits and vegetables, eggs, milk, fats, and oils. The elasticities for corn (although negative), meat, and poultry showed a general upward trend, while the other commodities exhibited erratic behaviour.
OWN-PRICE ELASTICITIES
The term "own-price elasticity" refers to the elasticity of demand for a commodity with respect to its own price, i.e. the responsiveness to its own price of the quantity of a commodity demanded.
The own-price elasticities studied are shown in table 7. They were all negative and statistically significant at a 5 percent level except for fish, sea-foods, and milk in quartile IV. The results supported a priori expectations that the quantity demanded of a commodity would vary inversely with its price. Across commodities, rice, corn, sugars, fats and oils, and fish had smaller elasticities in absolute value than other cereal products, which were mostly wheat based, and than fruits and vegetables, meat, eggs, and milk. Staple foods, namely rice and corn, and fish, the second most important protein source, were not as price elastic as non-staples and luxury items.
Across quartiles, the absolute values of the price elasticities declined as income increased for sugar, the fruit and vegetables group, fish and sea-foods, and meat. A U-shaped pattern was detectable for corn and corn products and other cereal products, with troughs in the third quartile, and for eggs, with a trough in the second. An inverted U shaped pattern was shown by rice and starchy roots, with a peak in quartile 11, as well as by eggs, with a maximum also in quartile 11.
The decline in the own-price elasticities reflected a fall in food-budget shares and food-budget elasticities for necessity or staple foods as income rose. This result was similar to the decline in elasticities described by Timmer [43] . However, the non-linearities seemed to indicate that the relationship between the price elasticities and income was not monotonic. Moreover, the behaviour was more noticeable in the case of energy foods such as rice, corn, other cereal products, and roots. The non-monotonicity of the price elasticities conformed with Bouls' results but was contrary to the linear decline hypothesized by Timmer [6] . The peak in the price elasticity in quartile 11 for rice and roots reflected the consumer's increased ability to purchase and substitute preferred energy foods for less preferred ones, for example rice for corn; having satisfied his hunger or "bulk" constraint to some degree, he could consider diversifying his diet [6] . The higher values of the elasticities might also have been due to the existence of a wider range of affordable substitutes in the energy foods group once income reached the second quartile level. This result was also analogous to Rao's observation regarding changes in the proportion of income spent on food [35] . Rao postulated that until food needs are satisfied, people spend relatively more of their incremental income on food. This behaviour is revealed in an increasing or invariant proportion spent on food as income increases up to a certain point. Rao suggested that this critical level, which corresponds graphically to the level at which the decline in the proportion spent on food is marked and smooth, could be used to develop a poverty line. Perhaps patterns in cereal consumption could also be used to determine the monetary equivalent of a food energy threshold.
The absolute values of the price elasticities were quite large compared to most of the previous estimates for the Philippines (table 8) but were similar to results for Brazil [17] , Indonesia [45] , and Thailand [47] (table 9 ). While differences in the choice of functional form could be a source of variation, most of the variation could be traced to the nature of the data. Most food-demand studies in the Philippines have been based either on time-series data or on the cross-sectional surveys conducted by the Ministry of Agriculture Special Studies Division (MA-SSD) [1] . Covering a longer time period, these sources exhibit greater price variation relative to quantity variation in comparison to a single-period, cross-sectional data set. It is commonly accepted in empirical work that time-series estimates yield smaller coefficients than corresponding cross-sectional estimates, since the former represent short-run adjustments that do not capture the full longrun response. Thus, estimates based on time-series data and a series of pooled cross-section surveys would yield smaller elasticity estimates than those from a single cross-sectional survey. The Brazilian, Indonesian, and Thai studies, on the other hand, were based on crosssectional data from surveys conducted within a one-year period: the National House hold Expenditure Survey (ENDEF) was conducted by the Brazilian Geographical and Statistical Institute from 1974 to 1975; the National Socio-economic Survey (SUSENAS V) was carried out by the Central Bureau of Statistics, Indonesia, in 1976; and Thailand's National Socio-economic Survey was done from 1975 to 1976. These results should, therefore, be interpreted as long-run elasticities, reflecting long-run adjustments to relative prices, short-run elasticities being substantially smaller. The results of the simulation should also be interpreted with caution, for these may overstate the actual values of the short-run response. If the true value of the long-run price elasticities is relatively small, then the prospects for increasing consumption using consumer price subsidies are not too bright.
The complete price and cross-price elasticity matrices and a discussion of the cross-price interactions can be found in Quisumbing [33] .
THE NUTRITIONAL IMPACT OF MARKET INTERVENTION POLICIES: A SIMULATION APPROACH
This section examines the effects of food-market intervention policies on the nutrient consumption of several income groups using the estimated incomestratum-specific demand elasticity matrices. The discussion is divided into two parts. The first examines the nutritional effects of income transfers and price subsidies, both targeted and non-targeted The second part evaluates the cost-effectiveness of food-market intervention policies as a function of the desired percentage calorie gain.
Nutritional Impact of Food-budget Transfers and Price Subsidies
Priority should be given to income-transfer and price subsidy policies that increase calorie consumption by calorie-deficient households, since calorie inadequacy is a more basic nutritional problem than is protein deficiency. The SUR estimates discussed in the previous section were used to simulate the potential impact of these policies.
Since the elasticities estimated were long-run elasticities, the simulation results should be interpreted as the potential effects of the implementation of a package of policies for a period of approximately five years or longer. The results, therefore, do not represent one-time cash or income transfers or temporary price subsidies or increases.
The long-term effects of agricultural market intervention policies are valid concerns, especially for the Philippines, where a complex array of institutions and policies have created taxes or subsidies on agricultural output, often to the disadvantage of the agricultural sector. For example, wedges between producer and consumer prices or between domestic prices and border prices may have been maintained over long periods by the structure of agricultural incentives and domestic protection. Cases in point are the Philippine government's intervention in rice marketing, the coconut levy, and many others [11] . Previous studies have shown that the rice-market intervention has been consumer oriented, even biased, towards the urban consumer in recent years [24] , while the burden of the coconut levy has been borne largely by coconut farmers [9, 10] . Long-term income transfers can result from institutional changes that alter relative incomes of various groups, but not from short-term wage or tax policies. An example of a change that would effect a longterm income transfer would be successful land reform. In addition, more specific, or food-linked, income transfers have actually been operative in economies such as those in Egypt and Sri Lanka, which have sizeable food subsidy and distribution programmes. Also included in the category of food-budget transfers are food stamp programmes.
General price policies, on the other hand, have often been used to achieve conflicting objectives: high food prices to maintain agricultural producer incentives and low prices to protect poor consumers. Unless the two groups are effectively insulated by some tax-cumsubsidy policy, prices will no longer be able to perform their function of maintaining allocative efficiency. Economy-wide price intervention policies for the sake of increasing nutrient intake would then be very expensive to implement. In addition, the actual effect of such policies may be biased toward achieving one set of objectives rather than the other.
For example, Regalado mentioned that the government has been more effective in defending the price ceilings than the price floors for rice and corn [1, 36] . However, in the case of other food commodities such as milk, sugar, cooking oil, and meat products, the government seemed to be ineffective in defending ceiling prices. Thus, retail prices paid by farmers for these commodities were generally higher than the price ceilings. This set of policies appears to be biased against rice-and corn-growing farmers.
Because of the cost of maintaining such policies and the possibility of conflicting producer and consumer objectives, it is perhaps desirable to grant selective subsidies, concentrated either on vulnerable groups or targeted at basic food staples consumed by the poor [41] . Another alternative would be selective food-linked income transfers to the poor.
Effects of Food-linked Income Transfers
Food-linked income transfers serve to increase the demand for a commodity at the prevailing price. The effect of such transfers upon nutrition depends upon relative preferences for food compared to non-food items and the ability of supply to meet the increased demand. Foodlinked income transfers (or food-budget transfers) have become an increasingly important way of transferring incomes to the poor. A food stamp programme is one example of a food-linked income transfer.
Unless the marginal propensity to use transfer income for food consumptions is equal to one, however, or unless the marginal budget share of food is equal to unity, it cannot be guaranteed that an income transfer will be spent exclusively on food. So, using food-budget elasticities to estimate the nutritional effects of an income transfer may be over-optimistic and will not consider the "leakage" in the form of an increase in purchasing power for non-food products.
We therefore transformed the food-budget elasticities into income elasticities by multiplying the food-budget elasticities with the stratum-specific marginal budget shares and the reciprocal of the food-budget share, which is equal to the elasticity of food expenditure with respect to income. These estimates were obtained using marginal budget shares for low and high income groups for Thailand and actual expenditure shares for the Philippines [27, 46, 47] . Stratum-specific estimates of the income elasticity of food expenditure were not available for the Philippines. Estimating these elasticities from the 1978 data set was not advisable because it contained under estimations for income data [34] . The marginal budget shares, the average budget shares, and the computed income elasticities of total nutrient consumption are shown in table 10.
Elasticities of total nutrient consumption. Income and food-budget elasticities of total calorie and protein consumption are presented in table 10 . As expected, after adjusting the food-budget elasticities by the income elasticity of food expenditure, the income elasticities of total nutrient consumption were lower than their corresponding food-budget elasticities. In general, the income elasticity of calorie consumption was less than one and decreased with increasing income except for fourth quartile households, A pattern of decreasing total calorie income elasticities was expected since households at the higher income levels would be nutritionally better off and more likely to spend additional income on purchases other than food. The slight increase in the fourth quartile of protein and calorie elasticities could be due, however, to increased consumption of expensive calorie and protein sources.
Assuming perfectly elastic supplies, the income and food budget elasticities for total calorie consumption can provide us with the minimum required percentage change and the minimum size of the transfer needed to close the gap between the estimated average energy requirement and the amount of calories actually consumed. Of course, closing the gap is conditional upon targeting the transfers perfectly. A few calculations will give us an idea of the percentage increase in the food budget needed to bring calorie consumption by deficit groups up to 2,036 keel per day, or the estimated average energy requirement (AER).
For income quartile I, expanding consumption from 1,589 to 2,036 kcal per capita per day would amount to an increase of 28 percent for quartile II; expanding consumption from 1,769 keel to the AER would amount to an increase of 15 percent, while only an 8 percent increase would be needed in quartile III to meet the AER. Using the total calorie consumption elasticities these calorie increases would require a 19 percent increase in the food budget in quartile I households (from 1.88 to 2.24 pesos per capita per day), an 11 percent increase in quartile II households (from 2.40 to 2.66 pesos per capita per day), and a 6 percent increase in quartile lit households (from 3.02 to 3.21 pesos per capita per day) (table 11).9 These estimates rely on the assumption that food prices have not changed.
The corresponding income increases required to close the calorie gap are computed analogously. In both quartiles I and III, a 17 percent increase in income was required. While the results for the third quartile may appear paradoxical, they can be explained by the fact that quartile III households consumed more expensive calorie sources than those in quartile II and, more importantly, had a higher income elasticity of non-food expenditure. Thus, we expect that there would be substantial income leak ages to non-food commodities if quartile lIl households were to receive an income transfer. Regalado also estimated the minimum income change needed to eliminate calorie deficiency [36] . She found that a 37 percent increase in annual per capita income was needed for the first stratum as defined in her study to close the calorie gap, while a 46 percent increase was required by the second stratum. The upper two income groups, strata III and IV, could undergo decreases of 11 percent and 47 percent respectively, and still have sufficient calories. The differences in Regalado's results and those of this study can be attributed to the different sample stratifications used and, thus, the correspondingly different calorie gaps. 10 Targeted versus non-targeted income transfers. Table  12 presents estimates of the potential change in nutrient consumption arising from a 10 percent income transfer, using alternative assumptions of unitary and zero supply elasticities, denoted as S = 1.0 and S = 0.0 respectively For households deficient in nutrients, i.e. those in income quartiles I to III, the potential increase in nutrient com gumption, taken as a whole, was greater assuming unitary supply elasticities than assuming zero supply elasticities. Although the percentage increase in calorie consumption for households in quartile I seemed to be greater assuming S = 0, the percentage decreases in quartile II calorie consumption were likewise large; increased calorie consumption by the lowest income group seemed to have been obtained at the expense of another calorie-deficient group. Assuming unitary supply elasticity, the percentage gain in quartile I consumption might be smaller, but so was the percentage decrease in the consumption of households in quartiles I and II.
Quartile IV households clearly experienced higher percentage increases in calorie consumption if supplies were assumed to be inelastic. This observation was attributed to the fact that, assuming inelastic supplies, consumers are competing for a fixed supply of goods, and the resultant increase in price due to an upward shift in demand will dampen the initial increase in demand by the lower income groups. The higher income group will experience increased nutrient intakes because they can afford to purchase goods even at higher prices. These results suggested that if supplies are relatively inelastic, higher income groups should not be beneficiaries of a transfer programme. Such a transfer would create nutritional waste at the expense of the nutrient-deficit groups. This case stands in sharp contrast to the perfectly elastic case discussed earlier. Table 12 also shows that the more precise the degree of targeting to the group most nutritionally at risk, the greater the gain by that group. For example, quartile I households stood to gain in calories by 30.38 percent (S = 1.0) if the transfer were targeted only to that quartile. The potential increase if the transfer were directed to both quartiles I and II was only 28.66 percent (S = 1.0). The results were similar for calorie consumption for the S = 0 case as well as for estimated changes in protein consumption.
Estimated calorie gains per peso. Since each quartile has different absolute per capita incomes, an equal percentage income transfer would, of course, amount to different absolute budgetary outlays for the agency implementing an income-transfer policy. A 10 percent income transfer to quartile I would amount to 0.33 pesos per capita per day (in 1978 pesos) and a 10 percent transfer to quartile II to 0.46 pesos, while 10 percent food-budget transfers to quartiles III and IV would equal 0.67 and 1.48 pesos per capita per day respectively. These costs were obtained by adjusting the food budget upwards using the average food expenditure shares from the 1975 Food Income and Expenditure Survey (FIES) and then computing the cost of a 10 percent expenditure transfer. The estimated calorie gains per peso can be obtained by dividing the absolute calorie gains by the total cost of the transfer policy, i.e. the sum of the transfers to all groups covered by the policy. The total cost per person of a 10 percent income transfer to all quartiles was 2.94 pesos per day; a 10 percent transfer to quartiles I and II costs 0.79 pesos per day; and a transfer to quartile I alone amounts to 0.33 pesos per day. The absolute calorie gains for each of the income groups from the above mentioned policies are presented in table 13, together with the computed calorie gain per peso.
We were primarily concerned with the calorie gains of the lowest income group, that is, households in the first quartile. As expected, the calorie gains per peso are greater the more precise the degree of targeting. Looking at the S = 1.0 case, an income transfer to quartiles I and II gave about 3.9 times as much gain per peso as a transfer to all quartiles, while a transfer to the first quartile alone was 10 times as cost-effective as a general transfer. For the S = 0 case, a transfer to quartiles I and II was also 3.9 times more cost-effective than a general transfer, while a transfer targeted to quartile I was 9.8 times as cost effective as a general transfer.
We must note, however, that we have not discussed the mechanisms under which such transfers can be realized. It is likely that, in practice, food-linked income transfers may be feasible and economically sustainable as deliberate policy interventions only if they are targeted; otherwise, the alternative is for distribution-oriented economic growth to increase the incomes of the poor. in the long run, such growth may well be the only way to achieve a sustainable, permanent improvement in nutritional status. We turn now to a discussion of price subsidy schemes.
Effects of Price Subsidies
This section compares the effects of targeted and nontargeted price subsidies for three commodities -rice, corn, and oil -on the nutrient consumption of various income groups. Additional commodities and combinations have been simulated in the case of a targeted subsidy to the first quartile. Starchy roots have been added as a possible subsidy policy candidate, while combinations of rice and corn and rice and oil have also been studied.
The choice of commodities for the simulation was guided by several considerations. First, more expensive commodities consumed mostly by higher income groups are not desirable to subsidize. Since these groups already have adequate nutrition, subsidies would involve nutritional waste since the impact on the nutrientdeficient households is not likely to be great, especially if the size of the subsidies is infra marginal. Moreover, such subsidies would involve sizeable costs. Therefore, commodities like meat, poultry, eggs, milk, sugar, and other cereal products were not considered. Second, since general subsidies are quite expensive, it was necessary to be selective. Subsidies are better directed towards foods that are inexpensive and consumed by the poor and that have desirable nutritional qualities. The commodities that are cheapest in terms of pesos per nutrient unit are corn (0.66 pesos per 1,000 kcal); rice (0.80 pesos per 1,000 kcal); and oil (0.91 pesos per 1,000 kcal) (table 14) . Third, subsidized foods must be acceptable in general, that is, reasonably consistent with existing dietary patterns. Rice, corn, and cooking oil are reasonable candidates for a subsidy policy. Rice is an important component of the Filipino diet. It is a preferred cereal, especially for the lower income groups, and has desirable nutritional qualities: it is not only the major calorie source but is also a significant source of protein. Corn, on the other hand, is the cheapest calorie source in terms of nutrient units per peso; it is also consumed mostly by the lowincome groups. The third commodity, cooking oil, has a high calorie density and is easily digestible, even by children, making it easy to use as a calorie supplement. In addition, increasing of) consumption not only alleviates calorie deficiency but also aids in the metabolic process by providing a vehicle for fat-soluble vitamins. A pilot food discount project is presently being undertaken in the Philippines; preliminary results from a discount scheme targeting rice and oil are encouraging. Table 15 presents the estimated changes in nutrient consumption resulting from a general non-targeted price subsidy policy; table 16 , the results of subsidies to quartiles I and II; and table 17, subsidies to quartile I only.
In all cases the calorie and protein gains were largest when rice was subsidized. Relative to rice, oil subsidies offered an insignificant calorie gain, perhaps because of lower elasticities compared to those for rice, which can be explained with reference to actual dietary patterns at the time of the study. Oil accounted for only a small share of the budget and of total calorie consumption. Moreover, the amount of oil ingested was far more limited than that of rice.
A surprising result was that of the corn price subsidy. For most income groups, a 10 percent price subsidy was estimated to yield a small, but negative, percentage decrease in calorie and protein consumption, with a few exceptions. Using inelastic supply elasticity assumptions, most of the exceptions were for the upper quartile income groups.
The unexpected results for corn can be explained as follows. Even if there were a big percentage increase in corn consumption, the decrease in the consumption of a commodity that made a greater nutrient contribution, for example rice, would more than offset the positive own price response. Another reason for this behaviour was that corn was a substitute for, rather than a complement to, other goods: a decrease in the corn price would lead to a decrease in the consumption of the commodities for which corn was a substitute. There was also the possibility that our results were artificial effects, since corn was consumed primarily in certain regions of the Visayas and Mindanao; a corn subsidy programme would reasonably be implemented in those regions, not on a nation wide scale. More precise estimates can be obtained by adding a regional dummy variable to the estimating equation. While these results were only indicative and were very tentative, they suggested that both substitution and complementarily effects should be taken into account when formulating a subsidy programme.
Regalado's results for rice, although based on the simulation of a 10 percent increase in the price of rice, were consistent with those of this study [36] . She estimated that a 10 percent increase in the rice price would decrease calorie consumption in the strata used in her study by 8.02, 10.48, 8.50, and 7.32 percent in strata I, II, III, and IV respectively.
Examining the effects of alternative supply elasticity assumptions, we found that caloric gains were larger assuming supplies were elastic rather than inelastic for cases where subsidization led to increased total calorie consumption, regardless of the degree of targeting. This result was expected, since elastic supplies would be able to accommodate a demand shift for one commodity without prices being bid up by the increased demand. In table 16, which illustrates the case of a non-targeted or general subsidy, the gains of price subsidies were apparently counteracted by price increases: there were insignificant or negligible gains if inelastic supplies were assumed.
With regard to targeted or non-targeted programmes, the results indicated that the more precise the degree of targeting, the greater the gain for the nutritionally at risk groups and the smaller the nutritional waste, defined as increased consumption for nutritionally sufficient groups.
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The effects of food price This result was consistent with the view that general price subsidies are very cost-ineffective and imply a regressive use of fiscal resources, for the simple reason that a general price subsidy implies an institutional leakage of fiscal resources to the non-target population. Broad subsidies and the use of international trade instruments, e.g. imports with subsidies, are extremely expensive and can also have powerful disincentive effects on the agricultural sector. Targeting consumer subsidies to just the households in greatest need provides nutritional gains comparable to those of the broader subsidies without the enormous fiscal burden or the production disincentives [44] . There are many schemes that can be used to target nutrition intervention programmer, including: foodfor-work projects, food stamps distributed according to a means test or income-based participation criteria, supplementary feeding, targeted food ration programmer, or fair-price shops that use explicit discriminating devices such as identification cards, or that are selfdiscriminating through geographical location or types of commodities. Many of these schemes involve sizeable administrative costs to prevent leakages to the non-target population. It is possible that the cost of implementing screening mechanisms may be greater than the cost of leakages, especially if the difference in income or nutritional status between the target and the non-target population is small. Since poverty and malnutrition tend to be location-specific, it is probably easier and more cost-effective to use geographical targeting, for example to target to an entire barangay with many malnourished members rather than to specific households within barangays. Table 16 includes additional commodities and combinations for targeting. Starchy roots, such as cassava, have often been suggested as a possible candidate for subsidization, usually in Indonesia, because they are consumed primarily by low-income groups. However, estimates using our Philippine elasticity figures indicated that the calorie gains from subsidizing starchy roots were minimal. In addition, it is doubtful whether cassava is acceptable as a staple food since most Filipinos prefer rice.
The combination with the greatest promise was that of rice and oil, which is the combination presently being tested. Whether subsidization of these commodities can be implemented on a wider scale depends on many other factors, including the willingness of producer or marketing lobbies to have these commodities subsidized and the need to set up administrative mechanisms to implement the subsidy programme and assure that programme targets are the actual beneficiaries.
Cost-effectiveness Measures of Target-grouporiented Programmes
Because of the fiscal costs of general subsidies and the concern for nutritionally at-risk members of the population, target-group-oriented programmes have been gaining support. In addition, since malnutrition in the Philippines is the result of unequal distribution of food, rather than a lack of aggregate supply, there is a need for programmes that redistribute food within the population instead of general subsidies encouraging aggregate consumption [38] .
In order to rank target-group-oriented policies, this section estimates the treasury costs of increasing calorie consumption in quartile I households through a foodbudget transfer or price subsidies. A direct food-budget transfer means that the food budget would be effectively increased. The cost of achieving this increase through an income transfer would, of course, be higher because of leakages to non-food purchases. In our case, the cost of the corresponding income transfer would be equal to cost of the food-budget transfer divided by the income elasticity of food expenditure. We examined the treasury costs of increasing calorie intake at the margin and by amounts up to 28 percent (the calorie deficit of the lowest income quartile!, assuming unitary and zero supply elasticity for the calorie deficit.
The results are presented in table 17 . In general, the costs of increasing calorie consumption would be greater under inelastic supplies, as expected. In addition, while the cost function for a food-budget transfer was linear, the cost per increase in calorie consumption attained with price subsidies rose with the desired calorie gain because the cost functions were quadratic. Computation of the marginal cost for a 1 percent increase in calorie consumption by quartile I households indicated that, at the margin, the most cost-effective food policy for the S = 1.0 case was a food-budget transfer to quartile I (or its corresponding income transfer), followed by a subsidy on rice and oil; a subsidy on all food; and subsidies on rice, sugar, rice and corn, oil, and roots in that order. For S = 0, the ranking generally remained the same, except that the ranks of rice/corn and sugar, and roots and oil, were interchanged. Table 18 presents formulas for the total and marginal treasury cost per poor person per day (in 1978 pesos) of increasing the calorie consumption of quartile I. The costs are expressed as a function of the desired percentage of calorie gain for quartile I, ECU, with the parameters of the cost functions defined by the demand elasticities and supply elasticity assumptions. Table 19 presents the computed estimates of the treasury costs associated with specific values of the desired percentage increase. Due to the quadratic cost function, there was wide divergence among the costs of closing the calorie gap-an increase of 28 percent. Assuming S = 1.0, we found that the rank order from the cheapest to the most expensive intervention was as follows: the cheapest intervention, that of a food-budget transfer, assuming no leakages to non-food items, would cost 13.44 pesos per person per day, followed by an income transfer, with allowance for non-food leakages, which would cost 20.36 pesos per person per day, and then by a food subsidy, whose cost increases abruptly to 1,066.24 pesos per person per day. The magnitude of these costs at the higher levels of desired gains suggested that even targetoriented programmes are expensive, and thus care must be taken to prevent leakage through resale or arbitrage, However, the administrative costs of such a programme are also likely to be high.
While we have obtained estimates of treasury costs, these should not be used as precise estimates of the cost of intervention policies. It has been pointed out that the costs in table 19 are unrealistically high relative  to the per capita income statistics in table 5 . This apparent overstatement is due to two factors: (1) severe understatement of income data; and (2) approximation errors arising from the use of a quadratic cost function. To illustrate how severe income underestimation in the survey was, the food-budget share in the lowest income group was 500 percent. Although income was underestimated, we believe food expenditures were accurately measured, and consequently were used to provide the base estimates for the cost calculations, Perrin and Scobie mentioned the possibility of errors due to the non-linearity of the demand curves as the size of the subsidy increases [30] . They indicated that the model might not be reliable in predicting the equilibrium displacements from single commodity subsidies except for small values of EC 1 , for example, 1 to 2 percent. However, they also expected that approximation errors due to the non-linearities of demand and supply curves would be substantially smaller for subsidies to groups of commodities Nevertheless, the results should be taken as merely indicative and as a basis for ranking nutrition intervention policies, not for estimating actual costs. In practice, when the administrative costs of implementing a target-group-oriented programme are taken into account, the above ranking, which assumed perfect targeting and no arbitrage, may not hold. Some programmes which may appear more expensive from the cost-effectiveness ranking used above may actually be cheaper if they are easier to supervise. An example would be a commodity for which a reliable distribution system already exists. It is also possible that policy-makers may decide to implement a general subsidy in a particular geographic area if the incidence of malnutrition is so high that targeting would not be effective. Lustig suggests that households may have different subsistence floors for various items; once the floor for food consumption is met, the family may decide to use additional income to satisfy other non-food needs first [23] . The family's perceived food threshold may, therefore, be lower than the nutritional standard, and a household would experience net nutritional gains only after the other subsistence requirements are met. Malnutrition cannot be eradicated in isolation from the fulfilment of other basic needs.
The magnitude of the costs suggests that intervention policies undertaken for an extended period will be very expensive, The alternatives are to adopt shortterm targeted interventions in response to shortages or disasters or to target more specifically to vulnerable members of the family. Cost is the rationale for intervention programmes targeted directly to children, who are often at a disadvantage in the intra-family food distribution. While short-run programmes may be mere palliatives in that they do not affect the mechanisms that create poverty and malnutrition in the first place, they may mean the difference between subsistence and malnutrition for the low-income groups in the short run. The issue of sustainability is yet another factor to be studied by policy-makers. 
CONCLUDING REMARKS
Policy Implications
This article has attempted to evaluate the nutritional effects of food price and income policies and to rank target-group oriented policies according to costeffectiveness. Its primary emphasis was on an incomestratum-specific analysis of nutritional impact, giving priority to increasing nutrient consumption by lowincome groups. The results of the analysis indicated the following issues to be of particular significance to agricultural, food, and nutrition policymakers. First, income-stratum-specific analysis is essential to an understanding of the distributional effects of food policies. The general tendency in agricultural ministries is to concentrate on increasing aggregate food supply or agricultural production. However, unless these policies increase the incomes of nutritionally vulnerable groups, or unless productivity increases reduce the price of a staple food consumed by low-income households, increasing agricultural production does not imply improvement in the nutritional status of at-risk groups. While debates continue concerning which commodity to subsidize or which forms of income transfers most effectively minimize non-food leakages, the basic issue is to raise the real incomes of poverty groups so that they are able to meet their food needs as well as other basic needs. In evaluating agricultural policies, therefore, one must ask whether the policy will raise the real incomes of the poor, and whether it will not have adverse effects on nutrition.
Second, a consideration of the nutritional benefits and the costs of nutrition intervention programmes is necessary, given limited fiscal resources. The benefits of target-group oriented policies must be compared with the administrative cost involved: while precise targeting minimizes leakages to nutritionally sufficient households, it may entail administrative costs that increase the total cost of the programme. Other innovative approaches to targeting besides means tests deserve further study, for example geographical targeting or subsidies on nutritionally desirable but low-status commodities. Policy-makers must, of course, remember the political economy within which they operate, for the relative attractiveness of nutrition intervention programmes depends not only on the nature of the problems but also on the relative importance of such criteria as costs, political viability, and speed of implementation [7] . Nutrition advocacy by government institutions that affect nutrition directly or indirectly is, therefore, imperative.
Third, the powerful influence of food prices reiterates the need to formulate food price policy carefully so as to reconcile conflicting objectives. It is difficult both to pursue the objective of long-run efficiency in resource allocation and to meet the short-run need to alleviate the hunger problem with a single policy instrument. The success of food policy depends to a great extent on: understanding the political economy of food prices, developing more specific tools for managing a country's border price through buffer stocks, and achieving greater financial flexibility and control, as well as an explicit consideration of the macro-economic consequences of food policies on the level of aggregate demand, and the size of the trade and budget deficit [44] .
Limitations and Areas for Further Research
The aim of this study was to apply a market equilibrium displacement model to estimate the nutritional effects of food policies and to rank target-group-oriented policies in terms of cost-effectiveness. It must be emphasized, however, that this is only an initial attempt to evaluate some aspects of a complex phenomenon. It was limited by the assumptions needed to make the analysis tractable
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The effects of food price and by the data sample. Future research should take the following limitations into consideration.
The demand systems used were complete only with respect to the food subgroup: since the demand for food was a function only of food prices and the food budget, we were not able to account for food-non-food interactions in estimating the elasticities. Although we later computed an income elasticity of food expenditures to make allowances for non-food expenditures, the methodology needs to be refined when more complete and reliable data are available. The assumption of a separable utility function was a consequence of understated income data and the absence of data on total expenditure in this data set; without these data, the entire system with expenditures for other components could not be estimated. This limitation was serious, since preferences for food and non-food commodities have a profound nutritional impact, especially upon the lower income groups. The following steps should be undertaken to remedy this limitation. First, more complete household data must be collected; these must include items on total expenditures, broken down into broad groups. Second, an expanded demand system must be estimated using these data, so as to obtain a complete set of elasticities to be used in the market intervention model. Third, with cross-sectional data gathered over time, it will also be possible to estimate demand parameters that can be used for short-run simulations. These data will enable the researcher to study the nutritional impact of policies that affect not only food prices and the food budget, but also more general policies like tax, wage, or subsidy policies.
A second major limitation arose from the partial equilibrium nature of the model itself, which did not make the determination of incomes, prices, and quantities endogenous. Thus, the approach was really a comparative statics approach (comparing static not dynamic equilibria) and posed the question: given the values of parameters that can be affected by policy, how will nutrient consumption change? While the results of the simulations shed light on the potential impact of food policy, the answers are necessarily limited. It is, therefore, desirable to expand the model to consider both macromicro interactions and to build in some endogeneity, as in the case of McCarthy and Taylor for Pakistan [26] .
Aside from the limitations of linearity, there were other limitations which must not be overlooked. We have estimated only the direct treasury costs of target-grouporiented policies, ignoring administrative costs and welfare costs; an examination of the overall welfare costs using a social demand function is desirable. We must be prepared to include non-marketable benefits and to become involved in interpersonal comparisons of utility, valuing differently the increment of consumption of a well-nourished individual and that of a malnourished one [19] . Also, we did not account for issues of intrafamily distribution of nutrients and the presence of especially vulnerable members of the household. These are issues which definitely deserve greater attention in future research.
A final caveat is in order: while the simulations were based upon response parameters estimated from Philippine data, they do not present a complete picture of the Philippine situation. In the light of the recent economic crisis, structural and behavioural adjustments may have occurred that are not captured in this simplified model. Thus, the results should be taken only as indicative of the results of food market intervention policies. This shortcoming, therefore, emphasizes the need for up-to-date and reliable data to be used as inputs into policy analysis. This study has been a modest attempt in that direction.
Despite its limitations, the study has enabled us to pinpoint and evaluate alternatives that can be used to increase nutrient consumption by the lowest income groups, Given the existence of social and economic multipliers between nutrition and other sectors and variables (e.g. health, productivity, and wages), and the important link between incomes and nutritional status, the need for distribution oriented economic growth has been emphasized. Nutrition intervention programmes must co-operate with this process, and must therefore be designed in such a manner as to reinforce and be consistent with desirable patterns of economic growth [7] .
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NOTES
1. Most of the empirical evidence is found in Bautista et al. [3] . This study computed domestic resource costs and effective protection rates (EPR) for a large number of import-substituting industries and found that these were quite high, the average EPR for manufacturing being 44 percent. 2. As a matter of policy, however, the Philippines does not intend to produce rice for the world market. According to Lim, one of the reasons is the limited market for Philippine rice [22] . Most Philippine rice mills are inefficient, producing from 35 to 50 percent broken rice, compared to the world standard of 5 to 10 percent. In addition, the Philippines had the unfortunate experience of losing about 90 million pesos in rice exports between 1977 and 1979. Rice was sold at a price below the cost of production since allowing the stocks to spoil would have cost the government more. 3. According to Mangahas, the difference in per capita calorie supplies between the countries in East and South-East Asia that are barely on the margin of food security and those that are clearly over the threshold is more in the vicinity of 25 percent, and even then food poverty may not yet be completely eradicated in the better-off countries [25] . 4. Due to the importance of calorie consumption as a limiting factor in nutrition, emphasis must be given to gains in calorie intake by vulnerable groups. At the level of the at-risk groups, caloric adequacy should override all other nutritional considerations [13] . In cases where protein consumption is adequate but calorie consumption is not, for example, consumed protein would be used for energy instead of bodybuilding mechanisms. 5. Net intake = edible portion -plate waste. Aspurchased weights include both edible and nonedible portions. 6. In 1984 the Food and Nutrition Research Institute of the Philippines based this marginal level for energy adequacy on a coefficient of variation of about 20 percent for energy expenditures by various occupational groups [15] . 7. Since the poor spend a large proportion of their income on food, a food-budget transfer is likely to have substantial nutritional effects. Kumar has shown that food-linked transfers improve nutritional status more than other sources of income [20] ; other authors (see, for example, references 26 and 42) have proposed that the marginal propensity to consume food from transfer income is substantially greater than the propensity to consume ordinary income. Such transfers may be politically more feasible than direct income or asset transfers.
Income elasticity is computed as:
where E is the percentage change operator, EQi/EY is the income elasticity of good i, EQi/EFB is the foodbudget elasticity of good i, dFB/dY is the marginal budget share and Y/FB is the reciprocal of the budget share. To some extent, these estimates are very rough since they are based on expenditure shares from the 1971 Family Income and Expenditure Surveys ( FIES) of the National Census and Statistics Office, not actual budget shares However, unlike the FNRI survey, the FIES has data on total expenditures. A bias probably exists for the higher income groups since there would be a greater difference between expenditure shares and budget shares. 9. Needed percentage change in the food budget (or income) is computed as: desired percentage change in nutrient consumption/food-budget elasticity of total nutrient consumption (or income elasticity of total nutrient consumption). 10. For example, for Regalado, the first stratum has a calorie deficit of 12.73 percent and the second of 7.43 percent. The third and fourth strata are in excess by 4.51 and 19.80 percent respectively [36] . The estimates of sufficiency may be biased upwards since calorie intake was computed by multiplying quantity consumed by the nutrient equivalent, without deducting inedible portion and plate waste. This bias is indicated in an average adequacy of 100,58 percent, as compared with the Food and Nutrition Research Institute's average of 88.6 percent, the latter adjusted for plate waste and inedible portion, and thus representing actual intake 114, 151. 11. Of course, these can be modified through nutrition education programmer. However, recent experience with nutrition intervention programmer has shown that these are not as effective as direct programmer, such as subsidy and transfer policies. 12. The Pilot Food Discount Project covers 18 barangays in Abra, Antique, and Cotabato. A 30 percent discount on rice and a 50 percent discount on cooking oil are available for limited quantities of the commodities concerned. The project will be in effect for a year; the results are encouraging but not yet conclusive (interview with Marito Garcia, project director, 20 August 1984). 13. See Quisumbing 1341 for a detailed breakdown by commodity of the nutrient consumption changes.
